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MEANING OF THE TERM PASTEURIZATION The term " pasteurization" originated in the experiments of Louis Pasteur in France. In the period 1860-1864, in experiments on the " diseases" of wine, he found that heating for a few moments at temperatures of 122°t o 140°F. was sufficient to prevent abnormal fermentations and souring in wine. A little later he found that by similar heating beer could be prevented from souring. The application of the process gave rise to the term "pasteurization."
As applied under commercial conditions, pasteurization is the process of heating liquids for a short or a long period, as the different processes demand, at temperatures usually between 140°and 185°F.
As applied to milk for direct consumption, pasteurization should mean a process of heating every particle of milk to a temperature not lower than 142°F. for not less than 30 minutes. The process is followed by rapid cooling.
PAST AND PRESENT THEORIES OF PASTEURIZATION
Pasteurization is at present favorably regarded by most medical men, sanitarians, dairymen, and consumers, but the use of the process has not been developed without opposition. Most of the objections to pasteurized milk have been based upon theory or upon experiments in which milk was heated at high temperatures. 1 Mr. Ayers Objection to pasteurization has been raised on the ground of its direct influence on the milk producer. It has been asserted that pasteurization would lead to lax methods of production on the farm, because farmers knowing that the milk was to be pasteurized would therefore be careless in its production. However, only milk of high quality should be used for pasteurization, and there should be constant inspection of farms and bacteriological control of all milk that is to be pasteurized.
From a chemical standpoint serious objections have been raised against pasteurized milk, on the ground that the heating produces changes which render the milk less digestible, particularly by infants.
However, Rupp (50) In view of the outbreak of foot-and-mouth disease in this country several years ago this statement is of importance.
The abortus-like bacteria in the udders of healthy cows which were demonstrated by Evans (22) should also be considered in a discussion of pasteurization.
She (23) found that both the pathogenic and lipolytic varieties could be destroyed by heating to 125°F. for These pathogenic organisms are now considered to be of publichealth significance since they may cause human disease. Evans (24) has also shown that the abortus group contains several different species and she later (25) reported on a number of cases of Malta fever due to Brucella melitensis.
Whittaker and his committee (64) (33) show that controlled pasteurization is effective against organisms of the Brucella group, and Hasseltine (34) states that pasteurization of the milk renders it safe and takes care not only of undulant fever but of all other communicable diseases transmitted by milk.
Scamman (51) reports that through 1928 Hamburger (30) also found that a streptococcus, isolated from a patient having a case of sore throat, was killed by heating m milk at 145°for 30 minutes. Davis (19) Knowlton (42) Table 2 shows that more cities of this size are pasteurizing from 90 to 100 per cent and from 10 to 50 per cent of their supply.
The larger cities were the first to adopt pasteurization. However, a study of the figures show that the trend of the smaller cities is toward its adoption. In Table 2 , by deducting the number of cities having some raw milk from the cities reporting, it is to be noted that 11 of the 12 cities having no raw milk in 1930 are within the groups under 10,000, 10,000 to 25,000, and 25,000 to 50,000, and only two groups, the under 10,000 and 10,000 to 25,000, report cities with no pasteurized milk. The facts presented in Table 2 are accentuated in Table 3 . Reports from the same 125 cities of over 10,000 population were available for both 1924 and 1930 , and have been placed in Table 3 in the population groups as in Table 2 1924 1930 1924 1930 1924 1930 1924 1930 1924 1930 1924 1930 1924 1930 500,000 and over. The destruction of bacteria in the Electro-pure process is apparently due to the heat produced by the electric current rather than to the electric current itself. The Electro-pure process furnishes a method for producing a very sudden high temperature for a brief period of time.
Gelpi and Devereux (27) (6) showed that, while the rays cause great destruction of bacteria in milk when exposed under suitable conditions, the process in its then state of development could not replace pasteurization. It From an economic standpoint the advantage of pasteurization at low temperatures is the saving in the cost of heating and cooling the milk. Bowen (15) has shown that the flash process requires approximately 17 per cent more heat than the holder process. Also there is a correspondingly wider range through which the milk must be cooled, which also adds to the cost. This is because of the fact that in the holder process milk may be heated to 142°F. and held for 30 minutes, whereas to obtain the same bacteriological reduction with the flash process, with 1 -minute heating, the milk would have to be heated to 165°, and even then it is doubtful whether all the disease-producing bacteria would be killed.
TEMPERATURES AND METHODS MOST SUITABLE FOR PASTEURIZING
It has been found that heating milk at 140°for 30 minutes will kill pathogenic bacteria, provided all the milk is heated to that point and held for the full length of time. But it has been shown by Schorer and Rosenau (52, p. Erb (21) states that agitation of either raw or pasteurized milk at temperatures between 42°a nd 100°or 105°r educed the cream layer from 2 to 3 per cent of the volume of the milk, while agitation at temperatures from 100°or 105°to 144°had no effect on the cream layer.
Trout (59) reports that heating milk at 145°for 30 minutes decreased the creaming ability of milk from 9 to 16 per cent, depending upon the temperature of creaming.
Dahlberg and Marquardt (18) Figure 1 by columns of equal length divided into sections, which, in a general way, show the relative proportions of the bacterial groups.
From the illustration it may seen that raw milk contains four principal groups of bacteria-the acid, inert, alkali, and peptonizing.
The acid group is divided into two types-the acid-coagulating, which produces sufficient acid to curdle the milk in 14 days; and a type which produces acid more slowly and does not curdle the milk in 14 days.
In raw milk the inert group is the larger.
In milk heated at 145°F. the great increase in the proportion of Two classes of streptococci seem to survive pasteurization: (1) Streptococci which have a low majority thermal death point ( 
THE COLON TEST FOR EFFECTIVENESS OF PASTEURIZATION
In a study (7) (26) showed that the majority of thermal death points of E. coli were from 132°to 140°. The temperature at absolute death point showed the presence of heat-resistant organisms in this group. Zelenski (66) also found a strain of E. coli which survived unusually high temperatures, while Tanner (56) This statement opposes the findings of Swenarton (55) and Jenkins (39) but confirms those of De Jong and De Graff (40) , Avers and Johnson (7) , Shippen (53) , and Hammer (31 
